. R E P O R T
. .

ED 019 690 ‘ ; C6 Lol 88s
TYPE ANC AMOUNT OF AVAILABLE FAST INSTANCES IN CONCEFT .
LEARNING. : . .
BY- BLAINE, DANIEL D.  AND OTHERS ¥ s
AMERICAN EDUCATIONAL RESEARCH ASSN., WASH., D.C. ‘ :

- FUB DATE  FEEB 68
EDRS FRICE MF$0G.25 HC-$0.44 oF. ’

CESCRIPTORS- #MEMORY, *LEARNING PRCCESSES, %CONCEFT FORMATION,
CLASSIFICATICON, RESEARCH, *INFORMATION UTILIZATION,

IN DEMONSTRATING THE FACFLITATIVE EFFECT OF AVAILABLE
FAST INSTANCES IN CONCEFT LEARNING, IT WAS PREDICTED THAT
AVAILABILITY WOULD BE FACILITATED WHEN SUBJECTS WERE FROVIDED
WITH A CORRECT RECORD (CR) OF CLASSIFICATION. IT WAS ALSC
FPRECICTEC THAT SUBJECTS MORE CAFABLE OF RECALLING THE CORRECT
CLASSIFICATION CF FPAST INSTANCES WOULD PROFIT LESS FROM THE
AVAILABILITY OF A CR, WHILE SUBJECTS LCW IN ASSOCIATIVE
MEMORY WOULD FROFIT MORE FROM AN INCREASE IN THE NUMBER COF
INSTANCES INVOLVEEC IN THE CR. SCOME 59 HIGH-SCHOOL STUBENTS
WERE ADMINISTERED A SHORT-TERM MEMORY FOR ASSOCIATIONS TEST
AND A CONCEFT LEARNING TASK INVOLVING A FCOUR CATEGORY,
TWO-DIMENSIONAL CONJUNCTIVE CONCEFT FRCBLEM. THE RESULTS
INCICATE THAT THE AVAILABILITY COF A CR WAS HIGHLY. o
FACILITATIVE. HOWEVER; THE HYFOTHESIS THAT SUBJECTS LOW IN
MEMORY WOULD PROFIT MORE FROM INCREASING AVAILABILITY WAS NOT
CONFIRMED. IT WAS CONCLUBED THAT FOR AVAILABILITY TO BE
FACILITATIVE, THE SUBJECT MUST BE EROVIDED WITH INFORMATICON
RELEVANT TO THE SCOLUTION OF THE TASK. GIVEN THAT SUCH
INFORMATION IS AVAILABLE THERE IS AN CFTIMAL LEVEL CF
AVAILABILITY COF SUCH INFORMATION WHICH. IS, AT LEAST: @R FART,
A FUNCTION OF THE SUBJECT'S ABILITY TO UTILIZE IT
EFFICIENTLY. THIS FAFER WAS FRESENTEC AT THE ANNUAL MEETING
OF THE AMERICAN ECUCATIONAL RESEARCH ASSCCIATION (CHICAGO, - °
FEBRUARY 1968). (CG) ' '
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TYPE AND AMOUNT OF AVAILABLE PAST
INSTANCES IN CONCEPT LEARNING!
Daniel D. Blaine, J. L. Dunham, and Thomas W. Pyle
The University of Texas at Austin
Several authors {e.¢. Bourne, Goldstein, & Link, 1964; Cahi11 & Hovland,

. 1950; Pfshkin, 1967; Pishkin & Wolfgaug, 1965; and Pishkin, Wolfgang, & Rasmussen,
1967) have demonstrated the facilitative effect of available past instances in
concept learning. This facilitative effect has typically been interpreted as
a réd@ction in the memory requirements associatad with a concept learning task.
Bejoﬁd this interpretation, few attempts have been made to determine the aspects
of available past instances which are important to the solution of a concept task.

s In one attempt, Pishkin and WOlfgahg.(IQBS) employed a four-category prob-

lem with which they varied the-tyge of instances available.  In one group, instances

wbich Ss classified ébébéctiy were available ir the correct categery. In a

second Qraﬁb, 1nstances’which had been classified incorrectly were available

in the incorrect category which S had chesen. In the third group, both types

of instances were available. In the groups where the available {nstances pro- ;

vided S with a correct record {CR) of classification, availability was fac- 5
? -~ {litative. In the second group S was provided with a record of his own incor-

rect responses (SR), and availability did not facilitate performance. Thus,

avaflability was faciiitative only when Ss had instances available which they

had classified correctly.
" This suggests that the facilitative effect of availability {s due, at

ledst in part, to providing Ss with a racord of instances and their correct
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classification. Therefore, 1n the present stucy 1t was predicted that avail-

Tpaper presented at the annual meeting of the American Educational Research
Associatfion, Chicago, February, 1968.
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was a four-category, ﬁwo~d?mensibwa% conjunctive concept problem. The stimuli |
were on 3 x 3 white cards and consisted of six binavy dimensions: (1) number of
figures: 1 or 2, (2) size of figures: Tlarge or small, {3) color of figures:
black or white, (4) shape of figures: circie or square, (5) number of borders:
1 or 2, and {6} type of borders: sciid or broken.

Eaéh S sat on the opposite side of a table from E with a 22" x 28" white
board divided into Four columns (labeled A, B, €, and D) on the table facing
S. It was explained to S that each of the cards couid be classified as an

A, B, C or D on the basis of two of the dimensfons. To familiarize Ss with the

| task and the procedure, an axample problem was gives in which they Tearnad o

classify instances after being informed which dimensions were relevant {number
and type of borders). Al1 Ss receivad the example problem under the zero
availability condition. Each S was then given addiiional instructions appropriate
to the condition to which he was sssigned. As in the exampie, S was given“ﬁhe
deck of 54 cavds which he looked at one at a time, telling E to which categéfy
he thoughl the card beionged. After vesponding S was toid whether he was

right or wrong and, if wrohg, to which category the card belonged. S had an
uniimited response interval on each trial. Depending upon the exparimental
condition, the cards to which S responded incorrectly were placed in the correct
category (CR) or the incorreut category (SR) chosen by § »ith either 1, 2, or

4 ﬁnstagces aliowed to accumulat? in each catzgory. When the specifiedAnumbe?
in a category was exceeded, the earliest instance in that category was removed.
Instances which S classified corractly were placed face down to the side of

the board. In the zero availability group, all instances were placed ¥ace

dowm in the same manner. S's responding was terminated after 64 itrials or
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when a preset criterien of 12 consecutive covrect vesponses was achieved.
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| Results

The mean trials to criterion for each of the conditions are plotted 1n
Figure 1. A 2 x 2 x 3 analysis of variance (Memory X Type X Amouni) was computed
with trials to criterion as the dependent mezsuve. The main effect of Type was
significant, F (1, 38) = 60.84, p <.001, with CR availabiiity perfovmance superior
to SR performance. No other main affect ovr snteraction was significant, although
the Amount effect and the Type X Amount interaction had p's of less than 08

To test the p?edictian that CR availability would facilitate :s Tow 1n
memory to a gveater extent than Ss high in memovy, & a comparison was made between
the H and L groups in zevo and CR-1 availabitity. The Mewory X Type tnteraction
for these two groups was not significant, F (1, 13) = 0.75 p= .59.

An analysis ofﬂthe offect of Memovy and Amount within the CR condition
yielded a significant main effect for Hemory, F(1,19) = .74, p'<.05,'and«é
significant Memory X Amcunt interaction F (2,19) = 6.5, p €.01.

In addition to the above analyses, a weighted means comparison between
zero availability and the CR groups was significant, F{1,45) = 27.75, p <.001.

A simiiar comparison between zero availability and the SR groups was not
significant, F (1,45) = .013, p = .91.
Discussien

The results indicate that the availability of an SR did not facilitate
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performance while the avaiiability of a CR was highly Tacilitative. This
suggests that, for available instances to be facilitative, it is necessary

for such iﬁstances to be available in such a way the S can readily associate
the correct categery with the appropriate instance. The availabiiity of a

CR could be Ffacilitative for two reasons. First, in determining the relevant
dimensions, S can gain information about the possibie relevancy of dimensions
by comparing two ov more instances for which the correct cilassification is
known. MWith the availability of a CR, S is provided with a basis of comparison
while with an SR he is not. Secondly, once the relevant dimensions have been
determined by S, a CR specifies the combination of values on the relevant
dimensions which belong in a particular category. Again, an SR does not
provide such information. Ss with an SR available were forced ito rely upon
memory for the correct classification of the avai?abie instances. | |
(ﬂ’ Pishkin and Wolfgeng (1967) found that wien $s were informed of the cor-
vect classification of evrov instances, availability did not have a facilitativa
effect. Feedback correction as employed by Pishkin (1967) was given under

all conditions in the present study, and a fazilitative effect due to the
availability of a CR was still found. The %ask employed by Pichkin (1967)

was a four-category problem with one, four-vaiued dimension relevant (Wisconsin
Card Sorting Test). In the present study, & “our-category problem was also.
employed; however, two-binary dimensions wave velevant. Bourne, et al. found
that availability was less facilitative in less compiex tasks, i.e. when fewer
dimensions were velevant. This wouid account for the lack of availability ef-
fact found by Pishkin and Holfgang (1965).

In the present study, availability was interpreted as aiding Ss in de-
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termining the relevant dimensions and associating the value combinations with
the proper categories. Any change in the concept task which reduced the dif-
ficulty of either of these aspecis would be expected to reduce the facilitativ:
affect of availability. Pishkin and Wolfgang (1955) did not employ Teedback
correction, and S gained only indefinite information from incorrectly clas-
sified instances concerning value specification. With the introduction of
feadback correction by Pishkin (1967) S gainad definite information concerning
value specification. This could veduce the difficulty of the task and con-
sequently, reduce the facilitative effect of availability.

The hypothesis that low memory Ss would profit more from the availability
of a CR was not confirmed. The indication is that the introduction of CR-1
availability is only slightly more facilitative for Tow memory Ss than for
high memory Ss. Such availability is highly facilitative for both memory grou.:s.

The hypothesis that, given instances availabie in the correct categery, S:
low in memory would profit more from increasing availability was disconfirméd.
The faci that the interaction reached significance in the direction opposité
that predicted indicated that Ss high in memory profited more from 1ncrea§1hg
availability than did Ss Tow in memory. Ss low in mewory achieved optima?
performance at one instance per category availabie with a decrease iﬁ the |
facilitative effect of availability at Tevels above one. Bourne, et al. (1964

interpreted a similar effect as due to a lack of time to process the available

information. When thé Ss were given an unlimited response interval performanc:

continued to improve with inC?éasing availability. Since an uniimited raspons
interval was afforded all Ss in the present study the optimal level of low

memory Ss cannot be interpreted as due to lack of time to process the availabl::
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information. The mean number of trials to criterion for Ss high in memovy
continued to decrease as the 1imit on the number of instances available within
a given category increased, suggesting that Ss scoring high on the memory test
could utilize the information efficiently while low memory Ss were unable to
do so.

It was concluded that for availability to be faciiitative, 1t must provid:
S with information relevant to the solution of the task, and given that such
information is available, there is an optimal level of availability of such
information which is, at least in part, a function of $'s ability to utilize

it efficientiy.




S L T R R AR SR

Blaine 8
References
Bourne, L. E., Jr., Goldstein, S., & Link, W. E. Concept learning as a
function of availability of previously presented information. Journal

of Experimenial Psycholegy, 1964, 67, 439-448.

Cahill, H. E., & Hovland, C. 1. The vole of memery in the acquisition of
concepts. Journal of Experimental Psychology, 1960, 59, 137-144.

French, J. Y., Ekstrom, R. B., & Price, L. A. Manual for kit of reference

tests for cognitive factors. Princeton, Hew Jersey: FEducational Testing

Service, 1963.

Pishkin, V. Supplementary report: Availability of feedback-corrected error
instances in concept learning. Journal of Experimental Psychology,
‘ 967 L) Z_S_e 3'2 8“‘3! 9.

Pishkin, V., & Wolfgang, A. Number and type of available instances in

concept learning. Journal of Experimental Psychology. 1965, 69, 5-8.

Pishkin, V.. Wolfgang, A.., & Rasmussen, E. Age, sex, amount, and type of
memory information in concept learning. Journal of Experimental

Psychology, 1967, 73, 121-124.




: Biaing
2
, :
i }4& Sﬁ:{m eyl ww“%ﬁ ?ﬁﬁ,ﬁﬁﬁ
AN i e ke ¥, S
' oo £ * . N ; % 255
s; By i - iermamereoerily B o L
: S L
:; - ;; "' i‘i&
B kS A
A 2 '.a‘- ’;{ . -4‘
;’ % ‘% ";f ) \
: 2 ‘: B "g g‘)
;ﬁ'{;‘p or ';2, t ‘i X ﬂ'}
Rk R
e % 4 %’* PA
L 2 E
*\ ‘{- \" 4"1 ’* "”
rsl‘.), ;{ t% ‘& - L4 . :":;%
o . \ ,
;’?;‘: *{\ “‘_ ;3-‘ ’iﬁ 4”’ ’,r *
{:% ¢ o= > i " e ”
w2 f%‘%* 2l i Y &
1A ¥ . .
I, ) Y ‘,f“”
2%
o ‘*r. s%,
o
5 3
i$ 3,
{k%
gy S0 Y
gao YA I3
1% Ay .,:"'
i
o
:’?:g x‘;& \t ‘A‘*j
'?-"ég i \ o
oo 1!& kS P d
o Y fgﬁ
T LR 2
%t‘m 4@ 2 1\ "nc\ _,L,-’rjlzl
. ", -
% \ ot
§% ) 1 /:v o
s \ e h'*m.
& v e
g g S
e m"‘m
Fi4d & s
’,;‘."\q“"qh
2 LY \5‘\.@
;
fFLrTat S, 4o 906 .&mxwm i i 2 o 3 ook 3 e
X Z &
Y. By . B B 5 a % 3 A7 M. e YOS g3 % 1!"' &
208, IMSTAMOES AVAILARBLE PER LATROORY
i 3 i} g -5 vx~z~' 2 o ¥ W Ny G gu e O g g ke o
Pig, . Mpean trials o critevion for 17 conditions
Y W b gt £ 5 a4 L T L
of Menory, and Tvpe snd Smount of aveilabiiity.
3
%z
E{ o
. ERIC
k-

£




